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An Interoperability Service Framework for High-resolution Image Applications

Recently we engaged in the development of aDORe djatoka, an 
open-source JPEG 2000 image server and dissemination 
framework. The djatoka image server is geared towards Web 2.0 
style reuse through URI-addressabil i ty of all image 
disseminations including regions, rotations, and format 
transformations. The NISO OpenURL Framework Standard was 
selected as the basis for the definition of an extensible 
dissemination service framework. 

The OpenURL-based image dissemination API simplifies the 
development of image clients. In the past few months various 
projects have already developed new Javascript and Flash 
clients, or have modified existing clients to interact with a djatoka 
image server (e.g. the Biodiversity Heritage Library, who uses 
djatoka to serve over 14 million images).
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The aDORe djatoka project is exploring the use of a middle-tier 
interoperability layer to: 

OBJECTIVE

STANDARDS

1. Make the development of client applications simpler  
by introducing a Manifest Service to a) disseminate 
aggregations in preferred formats and b) push as much 
common logic to the server as possible.

2. Allow sharing the state of a viewer among compliant 
viewing applications by introducing a Registry Service.

ATOM  

   OpenURL request w/ service parameters

      djatoka Metadata Service      OpenURL request for Metadata

      JSON

djatoka Metadata Service

   Generate tile segments

   ORE Serialization

      JSON

      RDF+XML

      Atom

   djatoka ORE Manifest Service   djatoka Simple Client

   Javascript / CSS Client

   Request Manifest

   Layout tiles using Javascript/CSS

Canvas

Tile

     

   Response: application/json 

   identifier: 12345

   imagefile: /usr/local/data/12345.jp2

   width: 5120

   height: 3892

   dwtLevels: 6

   levels: 6

   compositingLayerCount: 1

     

   Response: application/json 

   defines aggregation & resource map

   canvasTopOffset: 0

   canvasLeftOffset: 0

   width: 256

   height: 256

   defines aggregated resources (1st tile)

   currentLevel: 3

   imageTopOffset: 0

   imageLeftOffset: 0

   zindex: 0

   canvasWidth: 800

   canvasHeight: 600

   defines canvas

   Client requests next resolution

   Request Manifest

     

   Request: Manifiest Service

   identifier: 12345

   level (optional): 

   responseType: json

   offset: 0,0

   dims: 800,600

   tileSize: 256

     
   Request: Metadata Service

   identifier: 12345

     

   Request: Manifiest Service

   identifier: 12345

   level: 4 

   responseType: json

   offset: 1024,768

   dims: 800,600

   tileSize: 256

     

   Response: application/json 

    ...

   canvasTopOffset: 0

   canvasLeftOffset: 0

   width: 256

   height: 256

   defines aggregated resources (1st tile)

   currentLevel: 4

   imageTopOffset: 0

   imageLeftOffset: 0

   zindex: 0

   Layout tiles using Javascript/CSS

   Save current view

Sample Manifest Service Request
http:/.../resolver?url_ver=Z39.88-2004
  &rft_id=info:lanl-repo/ds/416e605e-1f83-44f6-90b3-fe0a5179715d
  &svc_id=info:lanl-repo/svc/manifest
  &svc_val_fmt=info:ofifmt:kev:mtx:jpeg2000:manifest
  &svc.tileSize=256
  &svc.level=3
  &svc.responseType=json
  &svc.offset=0,0
  &svc.dims=800,600 

Sample Metadata Service Request
http:/.../resolver?url_ver=Z39.88-2004
  &rft_id=info:lanl-repo/ds/416e605e-1f83-44f6-90b3-fe0a5179715d
  &svc_id=info:lanl-repo/svc/getMetadata 

Canvas Schema Elements
"canvas:canvasTopOffset" - Pixel offset on y axis from top of canvas
"canvas:canvasLeftOffset" - Pixel offset on x axis from left of canvas
"canvas:height" - Pixel height of aggregated resource (AR)
"canvas:currentLevel" - Current djatoka resolution level of AR
"canvas:width" - Pixel width of aggregated resource (AR)
"canvas:zindex" - Z axis indicate in case of overlapping ARs on canvas
"canvas:imageTopOffset" - Pixel offset from top of max AR resolution
"canvas:imageLeftOffset" - Pixel offset from left of max AR resolution

Sample Manifest Response
{
"xmlns$ore": "http://www.openarchives.org/ore/terms/",
"xmlns$dc" : "http://purl.org/dc/elements/1.1/",
"xmlns$dcterms": "http://purl.org/dc/terms/",
"xmlns$rdf" :  "http://www.w3.org/1999/02/22-rdf-syntax-ns#",
"xmlns$canvas": "http://purl.lanl.gov/rdf/canvas/",
"xmlns$foaf": "http://xmlns.com/foaf/0.1/",
"http://localhost:8080/adore-djatoka/resolver?url_ver=Z39.88-2004&rft_id=info:lanl-repo/ds/35ec4786-
d4b8-4735-9100-c65cd73b8bd7&svc_id=info:lanl-repo/svc/
manifest&svc_val_fmt=info:ofifmt:kev:mtx:jpeg2000:manifest&svc.tileSize=256&svc.level=3&svc.responseType=j
son&svc.offset=100,200&svc.dims=800,600" : {
  "dcterms$created" : [{ "value" : "2009-06-05T21:04:09Z" , "type" : "literal"}] ,
  "ore$describes" : [{ "value" : "http://localhost:8080/adore-djatoka/resolver?url_ver=Z39.88-2004&rft_id=info:lanl-
repo/ds/35ec4786-d4b8-4735-9100-c65cd73b8bd7&svc_id=info:lanl-repo/svc/
manifest&svc_val_fmt=info:ofifmt:kev:mtx:jpeg2000:manifest&svc.tileSize=256&svc.level=3&svc.offset=100,200
&svc.dims=800,600" , "type" : "uri"}] ,
  "rdf$type" : [{ "value" : "http://www.openarchives.org/ore/terms/ResourceMap" , "type" : "uri"}] ,
  "dc$format" : [{ "value" : "application/json" , "type" : "literal"}]
},
"http://localhost:8080/adore-djatoka/resolver?url_ver=Z39.88-2004&rft_id=info:lanl-repo/ds/35ec4786-
d4b8-4735-9100-c65cd73b8bd7&svc_id=info:lanl-repo/svc/
manifest&svc_val_fmt=info:ofifmt:kev:mtx:jpeg2000:manifest&svc.tileSize=256&svc.level=3&svc.offset=100,200
&svc.dims=800,600" : {
"rdf$type" : [{ "value" : "http://www.openarchives.org/ore/terms/Aggregation" , "type" : "uri"}],
"ore$aggregates" : [ 
  { "value" : "http://localhost:8080/adore-djatoka/resolver?url_ver=Z39.88-2004&rft_id=info:lanl-repo/ds/
35ec4786-d4b8-4735-9100-c65cd73b8bd7&svc_id=info:lanl-repo/svc/getRegion&svc_val_fmt=info:ofi/
fmt:kev:mtx:jpeg2000&svc.format=image/jpeg&svc.level=3&svc.rotate=0&svc.region=2048,8192,256,256" , 
"type" : "uri"},...],
 "canvas$canvasWidth" : [{ "value" : "640" , "type" : "literal"}] ,
 "canvas$canvasHeight" : [{ "value" : "486" , "type" : "literal"}] ,
 "dcterms$created" : [{ "value" : "2009-04-16T14:45:49" ,"type" : "literal"}] ,
 "ore$similarTo" : [{ "value" : "http://localhost:8080/adore-djatoka/resolver?url_ver=Z39.88-2004&rft_id=info:lanl-
repo/ds/35ec4786-d4b8-4735-9100-c65cd73b8bd7&svc_id=info:lanl-repo/svc/getRegion&svc_val_fmt=info:ofi/
fmt:kev:mtx:jpeg2000&svc.format=image/jpeg&svc.level=3&svc.rotate=0&svc.region=0,0,486,640", "type" : 
"literal"}]
},
"http://localhost:8080/adore-djatoka/resolver?url_ver=Z39.88-2004&rft_id=info:lanl-repo/ds/35ec4786-
d4b8-4735-9100-c65cd73b8bd7&svc_id=info:lanl-repo/svc/getRegion&svc_val_fmt=info:ofi/
fmt:kev:mtx:jpeg2000&svc.format=image/jpeg&svc.level=3&svc.rotate=0&svc.region=2048,8192,256,256"
: {
"dc$type" : [{ "value" : "http://purl.org/dc/dcmitype/StillImage" , "type" : "uri"}],
"rdf$type" : "http://www.openarchives.org/ore/terms/AggregatedResource",
"canvas$canvasTopOffset" : [{ "value" : "256" , "type" : "literal"}],
"canvas$height" : [{ "value" : "256" , "type" : "literal"}],
"canvas$currentLevel" : [{ "value" : "3" , "type" : "literal"}],
"canvas$width" : [{ "value" : "256" , "type" : "literal"}],
"canvas$zindex" : [{ "value" : "0" , "type" : "literal"}],
"canvas$imageTopOffset" : [{ "value" : "2048" , "type" : "literal"}],
"canvas$imageLeftOffset" : [{ "value" : "8192" , "type" : "literal"}],
"canvas$canvasLeftOffset" : [{ "value" : "512" , "type" : "literal"}],
"dc$format" : [{ "value" : "image/jpeg" , "type" : "literal"}]
},
"http://localhost:8080/adore-djatoka/resolver?url_ver=Z39.88-2004&rft_id=info:lanl-repo/ds/35ec4786-
d4b8-4735-9100-c65cd73b8bd7&svc_id=info:lanl-repo/svc/getRegion&svc_val_fmt=info:ofi/
fmt:kev:mtx:jpeg2000&svc.format=image/jpeg&svc.level=3&svc.rotate=0&svc.region=2048,6144,256,256"
: {
"dc$type" : [{ "value" : "http://purl.org/dc/dcmitype/StillImage" , "type" : "uri"}],
"rdf$type" : "http://www.openarchives.org/ore/terms/AggregatedResource",
"canvas$canvasTopOffset" : [{ "value" : "256" , "type" : "literal"}],
"canvas$height" : [{ "value" : "256" , "type" : "literal"}],
"canvas$currentLevel" : [{ "value" : "3" , "type" : "literal"}],
"canvas$width" : [{ "value" : "256" , "type" : "literal"}],
"canvas$zindex" : [{ "value" : "0" , "type" : "literal"}],
"canvas$imageTopOffset" : [{ "value" : "2048" , "type" : "literal"}],
"canvas$imageLeftOffset" : [{ "value" : "6144" , "type" : "literal"}],
"canvas$canvasLeftOffset" : [{ "value" : "256" , "type" : "literal"}],
"dc$format" : [{ "value" : "image/jpeg" , "type" : "literal"}]
},
...
}
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Sample djatoka GetRegion Request
http://.../adore-djatoka/resolver?url_ver=Z39.88-2004
&rft_id=info:lanl-repo/ds/13744b0e-e3e3-4eb0-b593-aafd94c2162b
&svc_id=info:lanl-repo/svc/getRegion
&svc_val_fmt=info:ofi/fmt:kev:mtx:jpeg2000
&svc.format=image/jpeg
&svc.level=6
&svc.rotate=0
&svc.region=664,2616,1130,2120


